Inhibition by verapamil and diltiazem of agonist-stimulated contractile responses in mammalian ventricular cardiomyocytes.
Secretin, vasoactive intestinal peptide (VIP) and calcitonin gene-related peptide (CGRP) each exert potent positive contractile responses directly in rat ventricular cardiomyocytes. However, the contractile-coupling mechanisms associated with these responses have not been determined. In the present study, the involvement of L-type calcium channels in the contractile responses elicited by each peptide has been investigated using the selective antagonists at L-type calcium channels, verapamil and diltiazem. Ventricular cardiomyocytes, isolated from the hearts of adult rats, were stimulated to contract at 0.5 Hz in the presence of CaCl2 (2 mM) and adenosine deaminase (5U/ml). Cardiomyocytes were pre-incubated for 3 min prior to stimulation, in the absence of L-type calcium channel antagonist, and in the presence of verapamil (< or = 1 microM) or diltiazem (< or = 1 microM). Verapamil (< or = 1 microM) and diltiazem (< or = 1 microM) inhibited the contractile responses elicited by isoprenaline (100 nM) and forskolin (40 microM), used as positive controls, significantly, and in a concentration-dependent manner, but did not inhibit significantly the contractile response elicited by phenylephrine (2 microM), which was employed as a negative control. Verapamil (< or = 1 microM) and diltiazem (< or = 1 microM) inhibited the contractile responses to secretin (20 nM) and VIP (20 nM) significantly, and in a concentration-dependent manner, but did not inhibit the contractile response to CGRP. These data indicate that the positive contractile responses to secretin and VIP in mammalian ventricular cardiomyocytes involve the influx of calcium ion via L-type calcium channels, while the positive contractile response to CGRP does not.